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(57) 

i^^3 i:. Sl^fffil 3 JiKEfi $ titcm 2 m 
^©±^7yKl4i> »^7yKl4±i:iiSftfc 

14i, y y v 5 1 2 £S&&t? i 5 fc, ±8E±^ 

6 4: 




p-AlqlGatql As W=0.7) 




fr&mzmm £*i-c45**#F*i6S* , 

««*#F«3iS±fcEE£ftfc82i»ra©±* 7 y 

u-«^Mffiia^©±Eft?#F«£ll-, ^RW* 
©^A^ <£ 9 m& £ titcm&f¥ VcW$. k , 

±ESSE7*ny*Si:-hEy y f-tttfcEESftfcJB 2 

JbEfc^FfcS&SoJbEU r^oTS»<it©t 

±iE^M^©^Al-£9«^£ftTV^^ 20 
fcW* i'— 9-*o 

iSEI^n^iii, *0*M«f«#±E**#F* 
3M©*aiW**IWflMB«t 9 < , /5>o-?;©JS#t^ 

#a»fefcSt>©^&3££t#»£^5¥$fci'-iFo 

n^A 1 x G a 1-xA sf^7^ Kifi:> 
ttT* 5 y KJg±fcEfi$*lfc, A 1 y G a 1-y A s ^ 30 
UTlWAlzGal-z As (y>z^0) ^/WI 
#&SfcWi£;ft-C4D , *CDSSa«jft*lWW«3J J ±E 
T?7y KJg<fc9±ET*7y KJi «fc 9 fc/h<^itf-# 

M^^FflUSSi^EftS^t, ±E*f-#F*3t©« 
8&«#«fBI#lf«fc 9 fc*#V^M#fi**ri"5, p^A 
1 w G a l-w Asi^7yFit, 
tt±*5<y KJI-hfcE***vfc, ¥3gfti/— ?©#» 

h7^/ft©piAlt Gal-t Asfia?)!)*^ 40 

fey r^, 

¥3Jfls u— ^o^«*iiiffl»©±El^-#Ffll5Sat 
^«»©^Afc*9^l*SHfcia)Wl2«*i:±Ey y 
v^ffl©±!E±*7 y Kl±(c^y y i?«ra«>atf J: 5 
ICffil^fcniAlr Gal-r As ( r ^ 0 ) ®?5ft7* 

JtlEM7* p y * if k JbiE y y ^JbttfcEE ZtitcpM 
Ga As = KJl**«;tfc::**#»fci-5¥i* 

[f#*355] »3ft«4E«©2N»#l'- tfUHSV^T, 50 
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2 

AEltf-ffFflHMroiEy y v>©T$£l8K±T©fg 

m\ ±fij*v&A\z£vmikmtztix^z>zk& 

%f®Lk-*rZ>*mfr^— fo 

[§*#S6] »#«4Xttf&#«5K«©¥s»ftl'-- 

±IE®i5ft7*P y^Jiti, n|AlrGal-rAs (r> 
t) li91i$£ftT^5^£^m£1-5^gftl'- 

■y-*o 

JbfS^M^fi, ">y = :^*tt3E»-C fc-f 

-y-'o 

^75/Kih is 2 mmmom 2 ©±* 5 y ki &§i& 

±E»2©±^7y KJB*, ^2^7yKill« 

#a««iiic»Lftv^so^ h7-r^©y y^^ 

u— !f ©*IBflSiSiiBiS#©««©±Eft : f-#F*3t« K 
3tU ±iE£S 1 © -h:? 7 y KJB-hlBi&*&» tt&lO-h*' 

5 y K®©$«^&£te3*ft^Jft£^*8<lk©'f 
SiA&fTfcv\ <f ^-^aA^ttofcTOwffi^Ffilig 

^©& x ±Ey yi?mm<o±&±fyy ks±i-, &y 

S/ v'SrSUWitfJ: 3 lw» 1 >!®^©®afS7"p y^JB&IS 
JtEIMMI*Afc*Lfcfc, ±!Eyy^.Rtf 
3flt:7oy*®±£f&2i*®g©:3y** hJ9*£Jtajt 

itm 

±iEm 2 mmMom 1 ©±* 7 y ki <b . ss 2 >g®§j© 

i2^7yFI«, I2ita©xyfyy^ 
h y>°®£, if ^*->-r/i'fifcfi-*-6ia«:3Elc < &*, 
±IEy y^&BMfc-rsiStt, ±E«ft»)B*^^^ t L 
T, ±E^2©±^7y Kl*±!5^y^V^^ hy/< 

6 5 c k frtttt -T 5 u— f ©atit^jfe. 

1 0 ] MM 8 9 f£M<D*m& v 

±IE-T^-yaAfis ±Ky r^W^^ <b L 
T, ±EJJ y^©T»^o^TOflH*©±EftT-#F 
*JSJittTft5 l t>OT?!bSri:ft1«»i:i-5iN(#i'- 

•y-*©s^3t*feo 

im^mi i] it*«8^v^Lii*5i o«dvw 



3 

.[»*3S12] nfGaAs^lMSil:, nfA 
1 x G a 1-x AsT^7y Kit A 1 y G a 1-y As 
/< y TJI&tfA 1 z Gal-zAs (y>z^O) fri/U 

■fZ p BA 1 w G a 1-w Asll ©±^ 7y Kit p 
MA It G a l-t A s 3! 2 ±* 7 y YMt &J©2fc^ M9 
*->*/Wfcg&*5I5ilt 10 
±fE<& 2 ±? 7 y KH£\ ®%2<D?7y K*±fcJBrit 

Ltcmmm^-y^^^^ t Lxm^m^t-x^y 

h7^7°^oy yi/ZMffctblMt, 

L, ±158 1 ©±* 7 y KJi±«3J»b»JB 1 ©±* 5 -> 

•f5I®t 20 

^yy^ifciitfi^-nlAlr Gal-r As (r 
SO) ««^Py^JiS:ttiijafiS*, ±BI6««*:lfc 

m t ^— ? ©n*ft. 

jb!E p ^A [w Gal-w AsIl±^7yKlt p j& 

A It Gal-t As$2B7? KJlCWJfc, pfAl 30 

qGal-qAs ( q > t ) ^ y *f-l/ ? 7* h 5"<Jl£rifc' 

±iay y'y^Mm- *ief±, ±ie^^^-^St^ 

X^tU, ±fE$f§2©±^7 y Ym&h%^y*J-^y 
5 t © X $> 6 C <b Sr «M* £ "f 5 ¥*Sft IF ©§^3f 
[M14] 1***1 3Eic©^^I/-f-'©Mi§ 

±fE^2©±^yy m<D^yf-y^it, m^mtmm 40 

1--5 u- ^©»ii*fe. 
[S»*JSl5l »*«l 2&^Ur!#Jfl 4©^-fK 
a^lEfc©**?^— ^©M^ifcfcas^T, 

±iE-<*^ttAttx ±.tzv yv±<Dtmm'<?-y&-? 

LT, Jbffiy y v=©TSl5^©^-C©^©±fE 
*?#F«36Ji tcff * 9 h © -e fe 5 c t t -t 5 * 

[IS*«16] Wf#«l 2*i*U»#*l 5©^-fft 
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±E««^i3y^ao»J*tt, n^ALrGal-rAs 

(r>t) 1 $ its £t-i 9 =fT4 ?*>©-? 

fc 5 C i: 1-5 *mW u— 

[ft *9 1 7 ] IS#JS 1 2 fcV* LM#« 1 6 ©^-f n 
^!ifEit©^^V-f i ©®t^fet-*3V>T, 

[»** 1 8 ] t»*js 1 2 ftv> L»3fcs 1 7 ©vN-rn 
tmmmmt lxs 13 N4 xiss i 02 fc/B^sct 

[0 0 0 1] 

^©T?fc2>o 
[0 0 0 2] 

ww&zrFi-mxhv. 07(a) tt^m&i'—v** 

&&&mir®&mxh 9 . 0 7(b) I±E1 7 (a) ©VII b 
AlCjb*ltS0TS6a, 08(c) tt08(a) ©VII c^i^fc 

rtzmmm, 08(d) uista) ©vn dfrn^ttsiR 
B0-efo5 o 0icfcv^T, 1 0 ott*fi«s^iR]©fiS 

#3 0 0~6 0 0 iimt, #jg§§tI*Tp]©itS^^3 0 0 
MinO^ftU-fSf. 10 1lin-GaAs^ 
g®, 10 2fiJP$l. 5-2 /zm©T/W5:ja^it* 5 
0. 5^fo5 n-A 1 x2G a l-x2A s T? 7 y KJB, 1 
0 3fiT;V^iHjt&Jt;8S0. 0 5"Cfc5A 1 y2G a l-y2A 
s<D>7^/m (0^-tir-f) tT/V^#I^lt^0. 3~ 

0. 3 5T&5A Iz2Gal-z2As©/^yra 

■f) i»t>«wfc**i-cv^s3Ji*ao»?-#F*5itJi-e. 

PfS>$(CJ¥£0. 2~0. 3 ym©/<y Tl^Wb, ^© 

rfl(-j?^^8 o^-v^^ bv-j*<D7^mkm£ 5 0 
~8oty^ hp-A©^y Tm&$:S-\c3mffimt5 

tlXMj&ZtlX^^Z,, 10 4I4S5 0. 2~0. 3/im 
®771'3ttJ$Jfcd*0. 5ffc5p-Alw2Gal-w2As 
^1±^7 2/K1, 1 0 5ilJl$^2 0 0^-^i/^ h P 
-ist?T/V5«it^0. 7-Cfo5p-A lq2Ga l-q2 
Asxyfy^hy^ 1 0 6ttJMi&*l. 5-2 
(1 m-efe5n-GaAsiffi7'p^i, 10 7tti¥$ 
2~3/tmWp-GaAsi23y^^ FI, 10 8*1 
p-«S» 109Sfi-tt, 110|lf$0. 8- 

1. 3pmW?SSi 5 0. 5ffe5p-A 1 t2G a 
H2Asi2±^7yKl, 1 1 1I1J?$«SI0. 7 M m 
(Dp-GaAsIl3>^^ hi, 112tt!lyi^WI 
T», n-®ffil 0 9ffiM©*S»B^©iB* s *J8 /xm, 
PIII10 8 flO^Uff^AOjl^ll 4 m m £ 45 «fc 
5 4-&»Ww»J«$*UTlr^5. 1 1 4ttZn^«ttJ7 f ^ 
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[0 0 0 3] El 8 ttf6*©*#3St*-t-S^*flci<— f 
o»3t*fe*55H-XSH'eife9, EM^fc^T, El7i:P 
-«F£ii, ^-Xtt*B^1-5gB#£^U 12 1(111 
©l"S?*K 12 0li!ly^OfcftCjfiZOW^ 

K 1 2 5I1Z nffiltfc5. 

[0004] wm&%mz^xmmi-z>o s-r, ei 

8 (a) 5 IC, *^fftS« 1 0 1 Sffit^ 5 y K 10 

110 2, ft?-#FW36fli 103, Jgl^JyKilO 

o, iiny^nin i&:*ir**->-v/wfcgifcu: 
xyMfc-rzo fts-> asi©^* H2US1C3 

Hi l l-fclOSttfc&fc, ^©fll©^* h 
l 2 l Sr/^-=y^Lw !f*ig»Siliie« t»o» 

SflfiW^Znttfkl 2 5ftfT5 (0 8(b)). C©R$, t£ 
MSlilxio"~lxio\ni' J it5o S&fc. 

V> 0 &ICEI 8 (c) (d^-Ti 9 l-> ^1©^M21 
t/cm, S 2 © US?* M 2 0 fc^e* * £ LTf5 
2*7 5> KSl 1 0£* h7^yWC ^y^-vf* Y 
y<m 1 0 5itiyf ^*fTl\ ilyfl 12« 

fifc-rs. Ei8(d) tc^i-±5(c, ys/v?ii2& 
*©&tf J: 5 1 y 2j5H{c®?jft^p y^iio 

6*3BlRfiK***, S2OU^H2 0J:|!lilfc 

m, y 1 2&tf®M?'P y^Il 0 6±tl2© 30 

a^^UlO 7fttfWIl 0 8^MU 

fcl 0.1©»ffi<ROK®Il 0 9£^/£LT, El 7 (a) ic 

[0 0 0 5] ft^ftf^lCOV^TttW-fS. El 7 (a) 1^ 
i-^flcu— IfJfrT-l 0 0©p -Ml 0 8(911-+, n 

-mmi o 9w\z-kt£2>£o\zmjE&ftiM-fz>k, m 

Wp-GaAsl23y^^ hllOT^f), p-G 
aAsSlaWUlll, P-A 1 t2G a l-t2A 
s (t2=0. 5) 12^7^ Kil 1 0, p-A lw2G 
al-w2As (w2=0. 5) W, 1 * 7 y KS 1 0 4 40 
lf#Fiigll0 3^ ffftn-GaAs* 
SM10 1, n-AlxGal-xAs (x = 0. 

5) * 7 y kii o 2 zmx&^xpmmm 1 o 3 

»aA^, ^^-^©ff^l^fg^U 
#F*3t«10 3rtT?||*ttm** J 4-r5. ^LT^r^ 

[0 0 0 6] fclz}) y^«3ft»wOV^-CRWi-5. El 7 

(a) i-^i-y jx'^»je**i-52NI#^— 0 s 1 0 01-fc 

V^-t, ^ h7-r^C0y s/i^l 1 2§|55>^On-Ga 50 
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AsIS7'By^Il 0 6II^nTV>5^t?«, p 
-AlGaAsf 1^75'F1104tp-GaAsf 
2=>y?f hJBl 0 7 fc©M"TSt*lWlp n&£#Jg# 
$n-C*J5, p-ttffil 0 8«# + K43J:5*IE*:EP 

19 n-GaAstST'p^ll 0 6 ttA^iiU S«E* 
1 2©*&«E*i5fc©, y jx^iiieS5i-*fl:^#Ffll3fi 

no 3mwi<D^mM\tM i P t, i^-fafitsoi: 

+^*««E«SJw^-t*5. Itn-GaAsiST'oy 
^1106 fift^#Ft#£l l o 3 x-m Lit U- If ft* 
^JirfSttSf^fcSo :MGaAsO/^my7" 
i^^-iSIIIFMil o 3 ©ft^HbSbSI-S-S 
< SEJaWft/^y K¥* y^^^-J: 5 /hS < 45 J: 

1 2 0W»T*B:w9 , *tt3ftv^!RgJlSrS»t5fc», U * 
vWcl 1 2©ifi»C*{cu— iffttftlJ-rs. C©i?£ 

[0 0 0 7] ftJiiSEflfittov^-ciftWrs. 

Ff^^ (CD) #©3frr>r**3£1B©ft8Bi: L 
TfflV^tvSO. 8 ( imWS©t'-tMt5A 
1 G a A s 3R0***U-lP©ft*ftttiAtt, 1^— if* 

Bi*«ttiSiii««©«iiiJPMtto tf *oK«U= iot 
teW£lBrf5 3fc»£«±+Sfc©TNfc!K i©«B5Sfe« 

^^ic^^-efoSo ::©&«&«:, «iSie»©*«©/< 

y K3r + y^^-i! u-iftt&S8-*-3flH4®©'< 
y K*-r s> 7*i^;^- «t *) fcSK 45 «t o I- LT^/& 
$^5o El 7 (a) \Z7^-r^mW^— tf 1 OOCftigt 

H, ifWH o 3dJfiHtl kfto-cv^sro-c, 

y©*«5tf4» H 8 J: 

5K % ZnStl 2 5tJ:5*^#F*JSl 0 3©tm 
[0 0 0 8] E! 9 (a) ttmmWR. 1 2 5 |C «t 9 f 4 

-ytSiroif^Fiil i o 3©r^5«.fiJitfc©7' 

P7r^H, (b) {iZntSmi'iyx^^^— ^Lfc 
l©lf#FMH 14©7/^«tt©7'n77^ 
frZZtlZrtlTF-fo Eli'fe^T, 19a, 1 9 bflA 1 
zGal-zAs (0. 35Sz^0. 3)©/^yTl, 
1 8 (4 A I y G a 1-y A s (y = 0. 0 5) <D^^->V 

I, A 1 1 tt^y Til 9 a, 1 9 b(DT^5m^Jt, 
A 12 IJ^x/Vfl 8©T/U5m^Jt, A 13 fl^^ * 
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-To 

iooo9] mic^-f x o m?#Fm% io3tz 

18i/<!)7Sl9a, 1 9 b^/ifcl-SlW^C 1 ? 

^5, £©*M^ S^/uBl 8«y<yrll 9 blcit^ 
XSJ¥^ 5 ^^-e> 4£fiS:«©*^#F«igl H40A 
1 SflJ&JtA 1 3 fittttlW©^ 'J Tjf 1 9 a , 1 9 b ©A 

i *a$*t a 1 1 t mm L^mtft v » fiT-^Fffiit® 

3©»ft/<^ K¥+y^xW-tt/<!l TBI 9 10 
a, 1 9b(D'<vY*r J ry7^*fl'*r-tm£^\s^ 
ioTZ nl'iOf^^-^ftfcfii^F 
W3SJB1 1 4©/^K^:/7 0 :^/v3 i -te, 7 4*ir 

[0 0 10] 

rj x u—Hf*^§giffiap5KSS:K±i-5W{i^ai^^-C 20 
KTOi 5 ftlfflSj£# feofc 0 -tt£t>h, ys- 

■ij- , *«««iifie»©znfti£»s-a:fcffl«T'tt, 

jfesfcto^Si^/hs < ft 9 . »s*»e>aEAS 

itfc««Ettr©*«*ao-Cis*ix*<ft5*, c©z 

n ^tets: Lfc«*t(4 v— f% *mirz> ttxrmmm 

*fili#4LftV^»«IIEi*5. C©3£m, &*©& 

ftSiv^WB^ibofc. 30 
[ooil] c©3§?mi_h!E© J: 5 ftraSA*»?H1--5 

[0 0 12] 

—m, S«±lcE*$Hfc»l*raoT^9y KB 

Rl^y KBil-EgSftfc^ftu-- ?© 40 

£©x h 7 /^©I 2 ilf 5 y 7 

u-«g«$ffii5#©±ffift*#F*3iBK. * 

i^ffl©_k!E±*7s/ KB±l-> »y y^Sra»atf«t 

^©■CfcSo 

[0 0 13] 4fc, c©%B^(c#^^^i/-f-*fi, S 



U-f-'^MffitCjgLftV^^©^ h7 

If J: 5 t>*# < , ffllff*!0*±iay y ^&«ritt-5¥£tt 

#xfct©Tfo6o 
[0 0 14].*fc, ^©l8Wli«5^#:u— f©»5g 
#ifctt, SSil:«litlT^7yKI, S^#F« 
SB, |2||i©il©B7yKI, IS 2*$®^© 
I2ro±^7y KB&J&8U Hl2©J:^y KB 

seeks uftvvss©* h7^ry^©y 

L, u-¥#m«ffliBiE^«©Jtffia*#Fl*3gBfc 

*«#flSU ±IESI y^*a»atfJ:5l-, ± 

[00 15] *fc, ^©^BWtftSij^ft^— 9*©»5t 
S*±fc» 1 mWMT9 7 v KB, S^-#F« 

mm, 12^110^101^7^ k«, ^2 5gm^© 

12(0^73' KBfcJ&fcU B»2©±*?yKB 

tt»2©±^9y KB±^J»/«Ufclftl»BP^-^ 
£-?7.7<t LT^y^^^1-5Ci:trj: !J , U-1f#tS 

U ±IEy y^±Ojft«BI/^-^*:^^^fcLr, ± 

ley S /v f ©Tgi5^^©^©±lEtt ; ?-^Ffllitli-*t 

L, ±IE^l©±^7y KB±t»*»e>, ttlgl©±^7 
s/ KB©9l«^tR<E***v^»«-e5FI6#j©>f d-vtt 
AtfTV\ ^^"^aASrtfofcfflJaiOft^FflliiSrSS 

fRl©±*7y KB±^l*eS©««E^cy^BS: 

[0 0 16] 

tt, »l*«»©««^oy^B*sEfl*ftTV^5fc 
t±iss^©Pfl-e, ^im^, ^2 3»®^, gi^t 

©»^SrKJh-e#S©T. ^TtdblTJ-Cfo'O > *>oL§V^ 
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[0 0 17] Sfc, co^0^lcfcv^-cfi, u— 

*jb*±e£*0Mt, m2mnM, m 

mwek fa ±tzmmm\z&ftz>m%} 10 

[0 0 18] Sfc, rro^P^iCfc.V^Tfi, 

EIS 1 ©±^ 7 y Kl©jg®f^5tifcL&V^ J: 5 fc^tt 
^©-f^V&ASrfjV, M$©*^#F1#:gS£?!l#c 20 

ttfcttW«r/py*JI£±E*K©ll]-C» Sgi^S® 

^, m2mmm, mimnMtftm&tw&zfazx 

5('U ±E&*£i-fcttS«6&a«E©38££B&JhLfc 
©T% KfttttfJTM!>0, i^oUtvHiWIE^'Iftf^l*** 

[00 19] C©35^^*5V>Ttt, 
JBiB^aiLJfcv^y y^£«U il©1^7y Kl-h 

frh, ^<y*vz&m^s wmm;<?-^*-?*t t 30 

LT±!2y y*Tft£l&<atf-#F*igJIfc, ±E* 1 

KWft^Dy^itiffisysoiB-c, mimmrn, 352 

Klc, ui?^ n:i5*iiiofi8!!WJ«4U4^fcft, 40 
[0020] 

[HifcffJ] HJteW 1 . EI 1 tt#S8E©IB 1 0««fc.fc 
5**flcu--9 ! Ofl|*S:iSi1WiiiHT'*>9, 01(a) 

El Kb) liil(a) © 

favmwmxh*) , El 1(c) 1411(a) © I cgBtd*3tt 

E!l(d) liBKa) © I dgBdfcttSfSrffiEl, IP*>SS« 50 
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5ifgttOBfffi0T?feS, SI-fc^T, lttn-GaAs 
2ttJ¥$#l. 5-2 /xmX7A^iS/&it 
xl^o. 5-?fc5n-A 1 xlGal-xlA sT^S* K 
1, 3l±77l'5*UifcibylJj*0. 0 5T*fc5A 1 ylGa 1- 
ylAs!7^Hf (El^-tiT-f) t7^$ft^tfczl*So. 3 
~0. 3 5Tfc5A 1 zlG a 1-zlA s/^y Tl (El^-tir 

•f) frbm&ztix^zzmmmto&f-itFmmmx, 
wimmzo. 2~o. 3iim^y7i5:ii ^© 

0*>y?. h n — £ )IpE$ 5 0 

*fC«*S*fCV^5. 4ttJ¥£**0. 2-0. 3/iml? 
7/V$m^itwl^0. p-A 1 wlGa 1-wlA s 

*1^5yKl, 5llf«%2 0 0t^hn-A 
■C7/V5*ariiJtqldS0. 7-C&5P-A lqlGal-qlA 
sxyf^hy^-I, 6I2JP$#1. 5-2/zm 
•C7^$*l^Jtrl^ 0-CfcSn-AlrlGa 1-rlA s ® 
ffi7*Pj/^l, 7li|$iS2~3/im©p-GaAsi 
2=iV^M, 8flp-®fe 9f2n-®&, 10fi 
J¥£0. 8-1. 3 nm<D7frKm.l$.lt&0. 5"Cfe5 
p-AltlGal-tlAsS2^7y Kl, lltti?*** 
mo. 7»nnOp-GaAsIl3^^ H, 1211 
y y^-C, n -m9ffl0#£ftM6£riJ0>tt#£)8 ^ 
m, p-«i8«©*fi««* , iei©«34 J *l4Mnii:45 
«t5*£^RK^j£3*VC^S. 1 5f2#H3lfi2Ffa© 
^$^300~600ym, W3 0 0 /im©^l# 
U— tf-**-^ 1 4tt->y ^©-f^V&Al-J: 0 7^* 

[0021] El 2 l <D*m& if 

9 s © l ^y 7°(co^T^-fimEITfo 

tt£fc5*U 2 0fi*fe»Jg. 2 1ttW*K 2 2 ttM 

[ 0 0 2 2] ^ic; «3t*»S:Bl2iroV^-CRWi-S. 
ti-GaAs*IMIlit, T^7^Ki2, fi^ 

y 5,^2 ©±^ 7*/K|10, 11^^ l> 

11 lSr«*3:^**>^>HS***$*5. 
!>3t/>©^0S:S2 (a) tC7^-r 0 C©[>^^^±©±ffi 

\cimm2o&m&-r&. wntLxizs ia N4, s 
i 02 mzm^z. z.<D&mm&m4(b) ^-rxo 

11, ^ftl"— !P©*fi««ilii»63B2 0Atm©raHS: 
*>*tT, *fi»*lflO«^3B8/imi*5J:5l^h5 

[0 0 2 3] :<Offi|«2 0llDy^X5'f^©?^ 

nu«t5o ■r*t>t>H4(c) ^-r«t?t^ c 

©$6^2 0^-^X^ t LTy y -^tt* J -C#S«t 5=- 
y^>-^€rtt9o lOxyf^lip-GaAs^la 
y^^hlll, p -A l tlG a 1-tlA s (tl=0. 
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5) %l9yv m 1 otiiyf^-etS*, p-a 

lqlGal-qlAs (ql=0. 7) xyfy^hy/^- 
1 5 tt* 3/ ^ ^ 7* * * <fc 5 fcSft^ 5/ + ^ h & ffl 

:©J; 5&^-y7^y h©M£ UTffl^KtiSIWk** 

[0 0 2 4] Uy^l2M, ^^/N^iBSr-f^^a 

Afflux* h 2 i-catv\ 7^-hyy^7 7^afiia 

ot, u— y-*©#ttMffi^ib Dr^l 2 ©iBSBfciSI- 
S8ft*-e'*fi«HB*l«O«i J 3lft5 0/imO^^ttA 10 
/8©Hqas2 2*J0riM-5 (84(d)). 
[0 0 2 5] &£0 4 (e) fcjjv*\fc5fc, 

©JKMMUIwS'y ^ya^^y&A^ftSo ^tyftAL 
fcfc'Jt-ettft^FflKSJi 3 Irfirv ^liffic 6 

& v T>3L/sSrT=-/vi-5^ Xfi^©imW&©^il 

9 3SE«5ti U«t5Wi ! ^^5o &ic04 
(f) 0J:5fc, y y 1 2 etftottBf fc, Dy^l 
2£ffifci£tf<fc5ten-A lrlGal-rlAs (rl=0) 

1 2 aH«UK 2 0 *S|g,lJft&l$® ^ * 7 1 1> * 6 fc 

p-Ga As|2^^ l>S7£fel/&:ftU n-G 
aAs^ftS*Rlfflil^n-ttffi9, p-GaAs|2 30 
ny^^ NJl7MCp-@i8&^/£U 01(a) 

[0 0 2 6] fcfc, -hlBO^fc^y^tt, £tSfcfi« 

-CiRjiSnsto-Cffct), 03fim&©#3§PJ!i;:&3¥ 

6, »3ft*«fe©±*XS«r^i-H-e!!t>6. 03(a) tt, 
0 2(d) ©^r^&AWfcfe©^* h 2 1 SrSttSI 
©d^JS-f 3 s Pffi0^ 0 3(b) fi, 0 2(e) c->!)3y 
S:>f^yaEA1-5lS^*HS'r5H3(a) (Dili b \z& 40 
ttSBrffiBk 0 3(c) tt, hi7&tnM 
8, 9^/&&©?^£^£HflUT, 01(a) i^-f¥ 
lfty-f^#5Ig^t@3(a) ©III bfcLfcttS 
WiffcS. 0 3(c) t^-T<t^tC s -^BfjiCfcoT 
2fi#fy^»**ft60T?, yr^l2H-r^l 

fiTCfc 3 03(a) tC&^Tii, !ly^l2 

1ia©raRldlfii^4 0 Aim-efc9, Mng[5 2 2©*g§§ 
|g*TS]©ffiwlii^5 0 MmT-£>»5, MPgB 2 2 ©#HSi 
fi*Ifll©ffid2tty s/^l 2ffiS©IWIHl£^1llfta»ff fJfi 50 



#M¥6- 3 0 2 9 0 6 
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v^ftS J: o KMn £ftTi^3 0 

[0 0 2 7] iil?, ±E0 2(e) ©IgfcfctfS'f* 

yftAKF©^#l-ovNTIftP^-r 3„ 0 5 t±-f ^>&A$i 

ft 5©"?, -f^SEAaSfrfrfiaSfip-AlqlGal- 
qlAs (ql=0. 7) xyfy^hy/<-l5, p- 
AlwlGal-wlAs (wl=0. 5 ) % 1 7 9 7 KJf 4 , 
1^1)113, n-A lxlGal-xlAs (xl=0. 

5) KS2©-a5-efea. 

[0 0 2 8] ^O^.^tyftA©SiJfi(42o&5. BP 
^ N f& 1 ©$«#*) i LT, ttXPfflmskTA**- 
^$-fr5©^+^i/y =»>m^-^A$tl-5Ct, IP 
*>. lxi o 18 cm" 3 fiJUt©«>y ayj^^j^S^: £ft 
3££#*>*K £&2©»<]i: LT, ->y=>yf4GaAs 

4A5nfW5h ^77 KJi2i:W-©i»TOt4 
D. ttill 1 4im$hm,M<D;<XkteZ><D-? y p-A 
lwlGal-wlAs (wl=0. 5) 11^77 KJf 4©^£ 

[0 0 2 9] ^rC-C, 05I^-Tct5t-, p-AlwlG 
al-wlAs (wl=0. 5) |1^77Fl40p©^ 

yriiS£2x i o 18 cm"' >l, 'yynyo^tytt 
A© t -7 a* ft?#F«gS 3 o>f*#iS^ffijtti-5 i 

^ti-fuyyy(/V-Q, a»o, f-^^ 1 X 1 o" cm"' 
fcfc3«fc ote&ttVJXy&AZft 0 t, p-AlwlG 
al-wlAs (wl=0. 5) ^1 777 Kl 4 fi n^tCK 
*H"3::i:*<, a^tfFfcJMaa^-f**- 7*£*i 
fcJBEflBSl 4«-Cl5„ C©B#, << ;fy&A©&# 
i: LTI1 S p — A 1 wlG a 1-wlA s (wl=0. 5)fSl 
777 KJI4©J1JP&0. 2~0. 3 jb m*SS(t?-±*a 

&©-c, ^i mi&znmmvmz, 150k 

e V©JPii®El?l X 1 O" cm" 2 ©i^^T 5 ^ £ iC 

[0030] £t±©«t 9 ir#stii«o««Ji*^r-*'S* 
*#J 3 ffimm%3\^ n©i^7 7Ki4©itM 

[0 0 3 1] *sjafe«-ett, 

[0 0 3 2] -hlEUffi^J-CUp - A 1 qlG a 1-ql 

As (ql=0. 7) xyfy^ h7^-l5"C±4 5 
«t 5? , t eil^R^7 7^^7'^fflV^Ty 7^Mt5Ci:i: 
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[0 0 3 3] *fc % ±EttWT?f*>f*^ttAti*'>y =» 
[0 0 3 4] ±IE*lt|flJfcK#0*«ffl*W-**5 

[0035] ^ifeM 2 . ±ieh^^j i -ctt**a*rJBrii 

■Cri, ?^±liy y^l 2©J:.3fc&fia**>5il£\ 

to, ^©±|;:^/&$tWcn-A lrlGal-rlA s (rl = 
0) ««yny^J| 6 ©IS*tt^ft< *<*•). Sffi^ 

[0 0 3 6] H5(4±ffi©J:5*BBffi^***i-Sfcto 
© l laSr^i-J^aH-e*) 9 , i^* h£ffl^4v^rc 
^'©atig^&fcfci^-C, 1212(c) l;*Lfcxyfyyi: 

t©t?fe5„ C ©#&(;£ fttf, Ur^l2TM^o 
fiBffctt^T^i'&ASHfci'y 3V2 5 J; 13 r 

KSFffil 3 iir -r * y $ tL/^ v \ 
[0 0 3 7] ^cfcSfc, *3MM!IW3^-Cfi. -Y^y 
^A©^!-^* h£{£fflL4v>©-?, ±SE©«fc£^ 

±!EHife0J 1 k m«©3&*£#S d £ S. 

[0038] nffi^j 3 . ±mmmm 1 ©^ft^—fr' 1 

5lll^oy^l6^A lrlGal-rlAs (rl=0) 

y s^i 2^^$nx^^v^cto, 4& 
aa-r 5 u-if *«ifis uta^ py^i6 ©#®jk 

[0 0 3 9] H6tt±ffi©.fc5 4ISIffi£&#&^Sfcto 
co, *^PJ^3©Hlfe^JlcJ;5^^w- WMfeZ 

^■rmnmxh'o , ±fe^Mit-j:5^^^— u-'ic 

fcV^T, «flE:/i3 ytmsnWfrV) iCn-A 1 rlG a 1- 
rlAs (rl=0. 7 ) *8E^o y *1 2 3 



(8) ^6-3 0 2 9 0 6 
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[004 0] CO<t9l:, ti-A 1 rlG a 1-rlA s (rl 
= 0) ©ftb*)fcn-A 1 rlGal-rlA s (rl=0. 
7) iaottiypy^i2 3&*J*1-5«fc5fcLfc 
OQ-C, :©il7'n5'^l 2 3©/<y K*+y/^ 

7*n^i2 3tJ:5*!»iRttft<4a. H 

[0 0 4 1] 4*5, ^©R#, y s/i^l 2 0120^77 
KH 0©ia5*S««E^ny^Jg2 3 J: 9 kJafiW* 

3-C«±UfcW ^«y 5>5*1 2ififffc*'1'^»© 

■t>-Cfi^4, h%$St:W«t 45 u 

[0 0 4 2] 

20 *ig«*iiioftT-#F«aa«:^««l)©>f*>'ftA^J: 

[0 0 4 3] tfc, c©«Wfc<fc*Ui. 

30 -^Ufcft^#F«361±^E«Ufc*1^9y KJBJb 
tcM 1 ^m^T, ^fiJ^iPs*s±fEtt^#FHjtl«t 0 t> 

40 v— y%mz>z.kfrx*%z>$i3k&hz>o 

[0044] *fc, u-if*aM 

B5lcjgL4v^y s/^MU ^l©±^7-y K@±d» 
P>ft^F«iil© i^-1f*a«iBiSiSfft, ±12® 1 

©±^ y v momw&tfK.fcLK^x o \z.ymmv>4 

o y^SSrJgfifcLfc*^. ±fEEMii*3(t6^®M 
50 fo5>o 
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[0 0 4 5] *fc, ^©iPJlcfcftff. F#Jf»JS 

T±IE!J ysn^S:liKitf-#F*i61fc, ±SESSl© 

U *©&l^ ±ffiy yi?0flHfc««7 

»W«E«««<, Hie, u^H;J;5S»« 
Lid < V^^W-f5:#5 C t m 
[BSf0ffi¥&K9M 

[i2] ^©*W©*io««t«t52N»#u— F© 
[1213] ^©IgWoSglOllJfeMl-iS^itfr^— 1?© 
[04] ^©»W©«l©ltlfc«fcJ:5^#^— iP® 
5 0 

[0 5] £©3l^©S&2©3l;feW£J:5¥£#i'-'y s © 
[06] i©«W©»3©**«!llcJ:SiNM*:u— y 8 © 

[07] te*(D*mfr\s-v<vmmz^i-®?hz>o 

[08] «*o**#u-lfo»3iC*r«fe**-t-lSH-c 

[09] m^(D^m^— r©*-?-#F*ii^©T/w$ 

*I$tb£^-f0^fc5o 



1 n-GaAs»ll 








2 n-A 1 xlG a 1-xlA s 


(xl = 


0. 


5) T?7 


jy K* 








3 ft^#F«fitJl 








4 p - A 1 wlG a 1-wlA s 


(wl = 


0. 


5) »1± 


* y v vm 








5 p -A 1 qlG a 1-qlA s 


(ql = 


0. 


7) ay^ 










6 n-A 1 rlG a 1-rlA s 


(rl = 


0) wa&uy 


?m 








7 p-GaAs|23y^ hi 







(9) #1^6-3 0 2 9 0 6 
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8 p-®^ 

9 n-®$i 

10 p -A 1 tlG a 1-tlA s (tl=0. 5)^2_L 
^77 KJf 

1 1 p-GaAsfl ^S$V hJf 

12 yyi? 

1 3 v-y =ry (si) diw^-^aASiifcflW 
14 ->!)^(si) iaof^*-/-^fc 

io 1 5 ypmfti'—vm* 

is fii L #pt#it^©^^l©T/v5iia^Jt 

1 9 a a^#F#5t^o^yrjB©T/i'5firtJt 

1 9 b ttXFmT&tpn'tyTmtoTfrsmztt 

2 o bub 

21 ^tyaAMi©^^ h 

2 2 Vv'XhfWiPS 

23 n-A I rlG a 1-rlA s (rl=0. 7)®^ 

2 4 ■/y3y©7'P77'f^ 

20 2 5 i/V =iy 

100 iNHfru— tP** 

101 n-GaAs*|MS 

102 n-A U2Gal-x2As (x2= 0 . 5)T*7 

v m 

i o 3 m^xFmmm 

104 p — A 1 w2G a l-w2 A s (w2= 0 . 5)^1± 

^77 m 

105 p-A lq2Gal-q2As (q2=0. 7)^yf~ 
yjfx hyA-I 

30 1 0 6 n-A 1 r2G a l-r2A s (r2= 0) Sifc/p s> 

107 p-GaAs|23y^7hl 

10 8 p 

10 9 n-®fl 

110 p-Alt2Gal-t2As (t2= 0 . 5 ) H 2 ± 

? y v m 

111 p-GaAs|l3y^7 hJl 

112 v v v>m® 

113 ZnSttfi« 

40 114 Znl::J:»)7^**-^-3*bfcft*#F«J§ 
1 

120 ^2©Uv=Xh 

121 il©U-^h 
12 5 Z ni£$C 
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1 :n-GoAs*fi 
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... 2 if 0 - 8 3 : ***- p * &m 



liJ'v 1 W^f'X r 'f 1 T r v r va_ ? 5:p-Aiqi& 
4 3 5. 7:-GoAs 



5:p-Alqi6d1-qiAs(ql=0-7) 

■GaAs«*7D-/* 
7 : p-GoAs 

7 8 :p-«4i 
5 9:n-*tt 

, , v N , . j , , „ , 10:p-AIM Gcn-OAs{ii=o.5 ) 

8 12: 
•7 13:v'J3>3X*« 
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^2 
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[04] 
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Y— -24 



2 : n-AI«) GoMAs«-»Kl(*1 3 0.5) 

4 : p-AI*iOqVw)As Hl7?YKV(«feO.S) 

5 : p-Alql GaVqlAsX'/^>yxhv/\-#(q1 = o. 

14: •F'.f7.*-**iJhfc***F«ifc* 
24 : 4* >:I Xi<tt:v 'J 3>(?)-/D7T< JU 
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20 : Jg/*H 22 : MOW 

21 : 'favaAfflUv'^h 25: i-'J3>-f*>JiX 
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[tiffiB] ¥)t6¥7^8a 
[¥tt* JE 1 ] 

[}§IEl*j£] 

n^A Ix Gal-xAsT*75' RJ1 £ * 

»H7? KS±fcBEH$ixfc. AlyGal-y A s /< 

!)7lWAlz Gal-zAs (y>z^0) V^^M 

Sft«l4S!Elli*«J:9*>**v^llH«f*Sr*r"t-5, P^A 

1 w G a 1-w As ±^ 7 V KH t , 
h7-<^©piA It GaH A slid J; 



{CiaS^tlfcn^A 1 r G a l-r A s (r£0)S»E^ 

p y ^ if i: s 

[?ii]E2] 

mEMM&lB£] 0002 

[0 0 0 2] 

tf©«g&j3Mig-Cifc!9, 1217(a) tt^flcu— ifJU-T- 
^flc*3j%-tT»»HT»*>tls 0 7(b) 1117(b) WVII b 
ffi|C*SI*£BriftII9, 11(c) 1101(a) ©VII cU\CtS 
(tdlRflSH, 01(d) 1101(a) »VII dg&lcfcttSir 
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mmxhz> 0 ek^^t, i o oi±*fia»^ift«>*$ 

dS300~600/x mT\ ASM^A^Xi^lKl 3 0 0 
(l mCDJ|ii#l/-f* ; f 1 1 0 llln-Ga AsW* 

10 2l4i¥£l. 5~2 jim©7/l'SJ&$tt;;6S 
0. 5t'fe^n-A lx2G a l-x2A s 7 y Kl, 1 
0 3tt7/VS|aj*Jfca s 0. 0 5^fc5A 1 y2G a l-y2A 
sO!>x;H (0^*1*) kTA'S.m&lttfO. 3~ 

0. 3 5-?fo5A l z2Gal-z2As<D^y7Jl (H** 

MiS!-J?$0. 2~0. 3(im(D^!)7l5:Wl, 
H£J¥S*&8 0*>?X Vu — J»W^A'WikW-% 5 0 

ft-OHWfcSih/CV^So 104fiJ?$0. 2~0. 3fim 
OOT/V 5 ffifiKJt^O. 5T?fe5p-A lw2Gal-w2As 
ili^7->KI, 1 0 5fiJ¥£&J2 0 hn 
-A-CT/V^m^itd^O. 7T*fo5 p-A 1 q2G a l- q 2 
Asiyf^h^i, 106f±Jf$dSl. 5~2 
Mmf*35n-GaAslSy0'^l, 10 7lif$ 
2~3^n©p-GaAsi23y^ni, 10 8ft 
p-*S, 10 9IJn-m HOIifJO. 8~ 

1. 3 »mX7frx$L&&0. 5-i?fo5p-A I t2G a 
l-t2Asl2±^7yKI, HIW^O. 7^m 
Op-GaAsilny^ni, 112l3yy-« 

-c, n -mm 1 o 9 flio#mw^i^iofi^MAii m, 

ptilO 8flI©*SSi|S*lBlOi(i* s *lA2l6./imt/i 
[¥iiiE3] 

[ttjE#ft*l«] 0 0 0 4 

[0004] mm&xmd^xnw-rzc *1\ h 

8 (a) KijrfJ: 9 ^a|«cS« 1 0 1 affile* 7 y K 

1102, ttxrmmm 103, jsi^^yKiio 

4, ^y^yfx h y/<S 105, m2?7y KJ1 11 
o, Si^y^^Hii l Z^K°#*i/*;i'f$.&mz. 
£<0Mj$i-Z><, We, IBl©^* H2lS:f 1©3 
hJI 1 1 lJLMRttfclftlw, rwSRlwu^^h- 

1 2 1 yLis-v&m&Em&mz.Mcm 

SMI^Z ntttfCl 2 5ftfT 5 (H8(b)) 0 & 

flMt&ttl x i o 19 ~i x i o 20 cm" 3 k-fZo £?>le, 
*^#F«igjI£Mffiii^5fc*te, 9^^trT=- 

(218(c) (e^-Ti^te, ^1©U^H2 1*I»*U 
fzM. S2©W^hl20§^^iLT|2^7y 



Kll 1 0£* hy4 7m^, ^y^Wx f.y/<fl 

0 5f?x.^y^m\ yy^ii2«n, 

Kir, 0 8(d) fe^-fi^, y y^l 1 2£Sfc&tf 
«t 5 try 1 2HHfc*«^Py**l 0 6fc»K 

I2©w^ h 1 2 0£l&*Lfc^ y y V s 

1 1 2Wil7*n-^I10 6il:$2C3y^ h 

no7Si;iiio8Mu ^#ssioi© 

S9ffll£W& 1 0 9 LT, El 7 (a) 

u— ? 1 0 0 £*#5 0 
[¥tt*]E4] 

[*fi]E*t&JSi£] 0005 

[*&jE|*|£] 

[0 0 0 5] ftleSMtteoV^lftE-rS. El 7 (a) {e^ 
-r^^U— y-'^^-l 0 0©p-lgl 0 8{ile + , n 
-ISl 0 9WK-tftZ>£o\z.nj£&%iMi-Zk, * 
-Mp-GaAsj23y^ Hi 0 7fcb, p- 
GiAsSla^nglll, p-Alt2Gal-t2 
A s (t2=0. 5) 12^77 Kll 10, p-A 1 w2 
Gal-w2As (w2=0. 5) 11^7^110 45:1 
Ti^FffiMl 0 3-, Sfc, Wttn-GaAs 
101, n-AlxGahAs ( x = 0 . 
5 ) ^7J/K|102 Sr&Ti^F^l 1 0 3 lil-t 

#F«3tSl 0 3rt-eR»tttb3t* s ±T5. ^LT*^ 
y 7cD&Affi£-hftlK LT^SSO^^SxSTtzl 5 

*&^rfu— Fasces. 
miEttmm8£] 0006 
[0006] wey yvmm\a^xnwi-Zo Ei7 

(a) {c^i-y yS^HStSrW-rSiNlfrv—^l 0 Oiefc 
V^T, 7. \-y>C7tit<D}) y v>l 1 2^UA^©n-G a 
AsWMzfv y?mi 0 6\zmt>tlX^Z>m*&X\X P 
-AlGaAsJRl^7y Kil0 4ip-GaAsI 

2=^** mi o 7 t©r^n^p nS^aJJKl* 
ZtiXte*), p-«Bl 0 8«jJS+^*6J: 5®J££EP 
JP LT t> , y V i?W& 1 2 p n p &&&Mffc £ 

U n-GaAstS^P 0 6 ttX^iiU fBSlES: 

no^iMfcft, y 5x^iciassi-5fiWF«3i 

1 1 0 3ffi«0*tcS«EI4^^ t, U— 
+^*fKMS«fc»t5. Sfcn-GaAst»^Py 
^11 0 6 fift^F #F«3til 1 0 3T»*Ufci/— I?** 
SRiR-rsttKdSfcS. :MGaAs©ii2MA!if 
#F«iig l o 3 ©*Hk3»*fc»<5< £»ti&£fHJE 



(14) 



0 2 9 0 6 



fcft, 'J yVW$. \ 1 2®ffltt^l±u-1f3tefiavMRi|Jl 
SrSJtSfc** y yvWl 1 2 OittflWWsi'— fr'ft 

6] 

[fluEatMS*] 93*1* 
[ffi]E*t*JS@£] 0 0 0 7 

[0 0 0 7] fc|C«*iifcoV^tftWi-5. -$K=<V 

/^hx^^^ (CD) mnltrfjxt&fcoXMkX, 

TfflV^flSO. 8|im»«)»OU-f**»t5A 
1 G a A s ^(D^mW^— !f ©**#HJAtt, U-U 8 * 

3S£Lfc*&"e, i — if oSttJS UFA ^ 
ftds»iSl!i-Sfc«)^5S4-t-5'b«)-C*>»), ^OJSiBBSlS 
£ *S*©«fl«:*fc S 4 < 46 a»&t?*> 

o£ 5 u-Vmztt LT "SS" J: 46 J: 5 4««5t* 
#3?{;:W$-?$>6o coStflliitt. Miaif©«©M 

45J:5J-L-C»rit*ix5. 0 7(a) 

flOO ©«j£-Cf±, ft^#F*5£Jf 1 0 3 iSflfttS i 

40-CV^S©^ r.O^aitfti'— ^OJSflBSB:, 0 8© 

mm^m^ir x o znteti2 5ia5if#F 
[¥iii7] 

W*fB» 

HfjE*tftgB£] 0 0 0 8 

[0 0 0 8] 0 9 (a) ltffi£&» 1 2 5 lC «£ ^Mlt 

r^A-fc. (b) fjz nfemi-J; OMftflEitbfclftoft^ 

^ftSW". Bfc*SV»T, 19a, 19b[lAlzGal- 
zAs (0. 35^z^0. 3) ©/^7l> 1 8I1A 
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